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Rules and Regulations
Title 7— AGRICULTURE

Chapter III— Agricultural Research 
Service, Department of Agriculture

[P.P.C. 637,4th Rev.]

PART 301 —-DOMESTIC QUARANTINE 
NOTICES

Subpart— Japanese Beetle
Revised Administrative I nstructions 

Designating R egulated Areas

Pursuant to § 301.48-2 of the regula
tions supplemental to the Japanese 
beetle quarantine (7 CFR 301.48-2), 
under sections 8 and 9 of the Plant Quar
antine Act of 1912, as amended, and sec
tion 106 of the Federal Plant Pest Act 
(7 U.S.C. 161,162,150ee), administrative 
instructions appearing as 7 CFR 301.48- 
2a are hereby revised to read as follows:
§ 301.48—2a Administrative instructions 

designating regulated areas under 
the Japanese beetle quarantine.

Infestations of the Japanese beetle 
have been determined to exist, in the 
quarantined States and District and in 
the counties, and other minor civil divi
sions  ̂and parts thereof in such States, 
listed below, or it has been detennined 
that such infestation is likely to exist 
therein, or it is deemed necessary to 
regulate such localities because of their 
proximity to infestation or their insep
arability for quarantine enforcement 
purposes from infested localities. Ac
cordingly, such States and District, and 
such counties, and other minor civil divi
sions, and parts thereof, are hereby des
ignated, as follows, as Japanese beetle 
regulated areas, which are further di
vided into generally infested areas and 
suppressive areas., within the meaning 
of the provisions in this subpart:

(a) Connecticut—(1) Generally infestea 
area. The entire State.

(2) Suppressive area. None.
(b) Delaware—-(1) Generally infested area 

The entire State.
(2) Suppressive area. None.
(c) District of Columbia—(1) Generalli 

infested area. The entire District.
(%) [ Suppressive area. None.
(d) Georgia—(I) Generally infested area 
Clayton County. Georgia Militia District«

548,1189,1406,1446, and 1644.
Cobb County. That portion of the county 

‘png south of State Highway 120, including 
all the area within the corporate limits of th< 
city of Marietta.

Dawson County. The entire county.
De Kalb County. That portion of the 

county lying south, west, and north of Inter- 
Hlghway 285, including all of the area 

within the corporate limits of DoravUle.
inoin.nin County. Georgia Militia Districts 1027,1242, and 1488.

F°rsyth County. That portion of th 
, ‘J  !ying north of State Highway 2i 

ar®a within the corporal units of the city of Cumming.

Fulton County. That area bounded by a 
line beginning a t the intersection of Inter
state Highway 285 and the Fulton-De Kalb 
Qpunty line, and extending south along the 
Fulton-De Kalb County line to the Fulton- 
Clayton County line, thence west and south 
along the Fulton-Clayton County line to the 
Fulton-Fayette County line, thence south- 
westward along the Fulton-Fayette County 
line to its intersection with State Highway 
92, thence northwestward along said high
way to its intersection with the Chattahoo
chee River, thence northeastward along said 
river to its intersection with Interstate High
way 285, thence eastward along Interstate 
Highway 285 to the Fulton-De Kalb County 
line, the point of beginning, excluding the 
city of Fairburn.

Hall County. . The entire county.
Lumpkin County. The entire county.
Richmond County. That portion of the 

county lying north of Butler Creek.
Stephens County. That portion of the 

County lying within the corporate limits of 
the city of Toccoa.

Union County. Georgia Militia Districts 
994, 995, and 1241.

White County. The entire county.
(2) Suppressive area.
Spalding County. That portion of the 

county lying within the corporate limits of 
the city of Griffin.

(e) Indiana—(1) Generally infested area. 
The entire State.

(2) Suppressive area. None.
{f) Kentucky—(1) Generally infested area.
Boone County. The entire county.
Boyd County. The entire county.
Campbell County. The entire county.
Greenup County. The entire county.
Kenton County. The entire county.
Pike County. The entire county.
(2) Suppressive area.
Bell County. The entire county.
Harlan County. The entire county.
Knox County. The entire county.
Lawrence County. The entire county.
Letcher County. The entire county.
Lewis County. The entire county.
Martin County. The entire county.
Whitley County. The entire county.
(g) Maine—(1) Generally infested area.
Androscoggin County. The entire county.
Cumberland County. The entire county.
Kennebec County. The entire county.
Lincoln County. The entire county.
Oxford County. The entire county.
Sagadahoc County. The entire county.
York County. The entire county.
(2) Suppressive area. None.
(h) Maryland—(1) Generally infested 

area. The entire State
(2) Suppressive area. None-.
(i) Massachusetts—(1) Generally infested 

area. The entire State.
(2) Suppressive area. None.
(/) New Hampshire—(1) Generally in

fested area. The entire State.
(2) Suppressive area. None.
(k) New Jersey—(1) Generally infested 

area. The entire State.
(2) Suppressive area. None.
(l) New York—(1) Generally infested 

area. The entire State.
(2) Suppressive area. None.
(m) North Carolina—(1) Generally in

fested area. The entire State.
(2) Suppressive area. None.
(n) Ohio—(1) Generally infested area.
Ashland County. The townships of Green,

Hanover, Lake, Mifflin, Mohican, and 
Vermillion.

Ashtabula County. The entire county.
Athens County. The entire county.
Belmont County. The entire county.
Butler County. The townships of Fair- 

field, Hanover, Liberty, Morgan, Reily, Ross, 
St. Clair, and Union, and cities of Fairfield 
and Hamilton.

Carroll County. The entire county. _
Clermont County. The townships of 

Goshen, Miami, and Union.
Columbiana County. The entire county.
Coshocton County. The entire county.
Crawford County. The townships of Au

burn, Chatfleld, Cranberry, Jackson, Jeffer
son, Liberty, Polk, Sandusky, Vernon, and 
Whetstone; and cities of Bucyrus, Crestline, 
and Galion.

Cuyahoga County. The entire county.
Fairfield County. The townships of Rich

land and Rush Creek.
Franklin County. The townships of Clin

ton, Jefferson, Mifflin, and Truro; and the 
cities of Bexley, Columbus, Grandview 
Heights, Marble“ Cliff, Reynoldsburg, Upper 
Arlington, and Whitehall.

Gallia County. The entire county.
Geauga County„ The entire county.
Guernsey County. The entire county.
Hamilton County. The entire county.
Harrison County. The entire county.
Hocking County. The townships of Falls, 

Falls Gore, Green, Marion, Starr, Ward, and 
Washington; and the city of Logan.

Holmes County. The entire county.
Jackson County. The entire county.
Jefferson County. The entire county.
Knox County. The townships of Jefferson 

and Union.
Lake County. The entire county.
Lawrence County. The entire county.
Licking County. The entire county.
Lorain County. The townships of Am

herst, Avon, Avon Lake, Black River, 
Columbia, Eaton, Elyria, Grafton, Ridgeville, 
and Sheffield; and cities of Amherst, Elyria, 
Lorain, and Sheffield.

Lucas County. The townships of Adams, 
Harding, Monclova, Oregon, Ottawa Hills, 
Richfield, Spencer, Springfield, Swanton, 
Sylvania, and Washington; and the cities of 
Maumee, Oregon, Sylvania, and Toledo.

Mahoning County. The entire county.
Marion County. The townships of Big Is

land, Claridon, Marion, and Tully; and the 
city of Marion.

Medina County. The entire county.
Meigs County. The entire county.
Monroe County. The entire county.
Morgan County. The entire county.
Muskingum County. The entire county.
Noble County. The entire county.
Perry County. The entire county.
Portage County. The entire county.
Preble County. The township of Jefferson.
Richland County. The townships of Madi

son, Mifflin, Monroe, Sandusky, and Spring- 
field; and the city of Mansfield.

Ross County. The townships of Harrison, 
Jefferson, Liberty, Scioto, and Springfield, 
and the city of Chillicothe.

Scioto County. The townships of Bloom, 
Clay, Green, Harrison, Porter, Vernon, and 
Washington; and the cities of New Boston 
and Portsmouth.

Stark County. The entire county.
Summit County. The entire county.
Trumbull County. The entire county.
Tuscarawas County. The entire county.
Vinton County. The entire county.
Warren County. The townships of Dear- 

field and Hamilton; and th e  city of Love
land.
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Washington County. The entire county.
Wayne County. The entire County.
Wood County. The townships of Lake, 

Perrysburg, Ross, and Rossford; and the city 
of Perrysburg.

(2) Suppressive area. None.
(o) Pennsylvania— (1) Generally infested 

area. The entire State.
(2) Suppressive area. None.
(p) Rhode Island—(1) Generally infested 

area. The entire State.
(2) Suppressive area. None.
(q) South Carolina—(1) Generally in

fested area.
Aiken County. The entire county.
Cherokee County. The entire county.
Dillon County. The entire county.
Florence County. The entire county.
Greenville County. The entire county.
Lexington County. The entire county.
Marlboro County. The entire county.
Oconee County. The entire county.
Pickens County. The entire county.
Richland County. The entire county.
Spartanburg County. The entire county.
(2) Suppressive area. None.
(r) Vermont—(1) Generally infested area. 

The entire State.
(2) Suppressive area. None.
(s) Virginia—(1) Generally infested area. 

The entire State.
(2) Suppressive area. None.
(t) West Virginia—(1) Generally infested 

area. The entire State.
(2) Suppressive area. None.

(Sec. 9, 37 Stat. 318, sec. 106, 71 Stat. 33; 
7 U.S.C. 162, 150ee. Interprets or applies 
sec. 8, 37 Stat. 318, as amended; 7 U.S.C. 
161, 19 F.R. 74, as amended; 7 CFR 301.48-2)

These administrative instructions shall 
become effective June 10, 1964, when 
they shall supersede P.P.C. 637, 3d revi
sion, effective May 1, 1963.

The purpose of this revision is to de
lete from the regulated area Bibb, 
Macon, and Muscogee Counties, Georgia, 
and to add to the Ohio regulated area 
two townships in Fairfield County, seven 
townships and one city in Hocking 
County, four townships and one city in 
Marion County, and a single township 
in Preble County. Richmond County, 
Georgia, has been changed from a sup
pressive area status to that of generally 
infested. Additions to partially regu
lated counties in. Ohio comprise four 
townships and one city in Franklin 
County, one township in Knox County, as 
well as all previously unregulated areas 
in Licking and Perry Counties.

This revision must be made effective 
promptly in order to carry out the pur
poses of the regulations. Accordingly, 
under section 4 of the Administrative 
Procedure Act (5 U.S.C. 1003), it is found 
upon good cause that notice and other 
public procedure with respect to the 
foregoing revision are impracticable and 
contrary to the public interest, and good 
cause is found for making the effective 
date thereof less than 30 days after pub
lication in the F ederal R egister.

Done at Hyattsville, Md., this 5th day 
of June 1964.

[seal] E. D. Burgess,
Director,

Plant Pest Control Division.
[P.R. Doc. 64-5757; Piled, June 9, 1964;

8:51 a.m.l

RULES AND REGULATIONS

Chapter IX— Agricultural Marketing
Service (Marketing Agreements and
Orders; Fruits, Vegetables, Tree
Nuts), Department of Agriculture

PART 917— FRESH BARTLETT PEARS, 
PLUMS, AND ELBERTA PEACHES
GROWN IN CALIFORNIA

Expenses and Rates of Assessment 
for 1964—65 Season

On May 22, 1964, notice of proposed 
rule making was published in the F ed
eral R egister (29 F.R. 6689) regarding 
ihe expenses and the fixing of the rates 
of assessment for the 1964-65 season pur
suant to the marketing agreement, as 
amended, and Order No. 917, as amended 
(7 CFR Part 917), regulating the han
dling of fresh Bartlett pears, plums, and 
Elberta peaches grown in the State of 
California. This regulatory program is 
effective under the Agricultural Mar
keting Agreement Act of 1937, as 
amended (7 U.S.C. 601-674). After con
sideration of all relevant matters pre
sented, including the proposals set forth 
in such notice which were submitted by 
the Control Committee (established pur
suant to said amended marketing agree
ment and order), it is hereby found and 
determined that :
§ 917.203 Expenses and rates o f  assess

ment for the 1964—65 season.
(a) Expenses. The expenses likely to 

be incurred by the Control Committee 
during the 1964-65 season beginning 
March 1, 1964, and ending February 28, 
1965, both dates inclusive, f<5T the 
maintenance and functioning of such 
committee and the respective commod
ity committees, established pursuant 
to the provisions of the aforesaid 
amended marketing agreement and 
order, are as follows:

(1) Bartlett pears, $19,477.97;
(2) Early varieties of plums, $20,- 

939.23;
(3) Late varieties of plums, $20,939.22; 

and
(4) Elberta peaches, $13,481.58.
(b) Rates of assessment. The follow

ing rates of assessment, which each han
dler shall pay in accordance with the ap
plicable provisions of said amended 
marketing agreement and order, are 
hereby fixed as the respective handler’s 
pro rata share of the aforesaid expenses :

(1) Eight mills ($0,008) per standard 
western pear box of Bartlett pears, or its 
equivalent in other containers or in bulk;

(2) Eight mills ($0,008) per standard 
four-basket crate of early varieties of 
plums, or its equivalent in other con
tainers or in bulk;

(3) Eight mills ($0,008) per standard 
four-basket crate of late varieties of 
plums, or its equivalent in other con
tainers or in bulk; and

(4) Three and one-half mills ($0.0035) 
per California peach box of Elberta 
peaches, or its equivalent in other con
tainers or in bulk.

(c) Terms used in the amended mar
keting agreement and order shall, when 
used herein, have the same meaning as

is given to the respective term in said 
amended marketing agreement and 
order.

I t  is hereby further found that good 
cause exists for not postponing the ef
fective date hereof until 30 days after 
publication in the F ederal R egister (5 
U.S.C. 1001-1011) in that (1) the rele
vant provisions of said amended market
ing agreement and this part require that 
the rates of assessment fixed for a par
ticular season be applicable to all fresh 
Bartlett pears, early varieties of plums, 
late varieties of plums, and Elberta 
peaches from the beginning of such sea
son; and (2) the current season began 
on March 1,1964, andthe rates of assess
ment herein fixed will automatically ap
ply to all Bartlett pears, early varieties 
of plums, late varieties of plums, and El
berta peaches beginning with such date.
(Secs. 1-19, 48 Stat. 31, as amended; 7 U.S.C. 
601-674)

Dated: June 5, 1964.
P aul A. Nicholson, 

Deputy Director, Fruit and Veg
etable Division, Agricultural 
Marketing Service.

[P.R. Doc. 64-5723; Piled, June 9, 1964;
8:46 a.m.]

Title 14-AERONAUTICS AND 
SPACE

Chapter I—-Federal Aviation Agency
[Reg. Docket No. 3025; Amdt. 1-5]

SUBCHAPTER A— DEFINITIONS [NEW]
pa r t  1— DEFINITIONS [NEWT

SUBCHAPTER A— CIVIL AIR REGULATIONS
PART 13— AIRCRAFT ENGINE 

AIRWORTHINESS
SUBCHAPTER C— AIRCRAFT [NEW!

PART 33—-AIRWORTHINESS STAND
ARDS; AIRCRAFT ENGINES [NEW!

Miscellaneous Amendments
This amendment adds Part 33 [New] 

to the Federal Aviation Regulations to 
replace the airworthiness requirements 
contained in Part 13 of the Civil Air 
Regulations and is part of the Agency 
recodification program. Part 33 [New] 
was published as a notice of proposed 
rule making in the F ederal R egister on 
January 1, 1964 (29 F.R. 15). In addi
tion, Part 1 [New] is being amended to 
add definitions of “2 Yz minute power’ 
and “30 minute power” and to correct 
the definition of -“fire resistant”.

I t  should be noted that at this time no 
definite effective date for this part is 
stated. The procedural requirements of 
Part 13 of the Civil Air Regulations are 
proposed to be included in Part 21 [New] 
as published in the F ederal R egister on 
May 27, 1964 (29 F.R. 7000). Part 33 
[New] will be made effective on the same 
date as Part 21 [New] is made effective- 
In addition, at that time Part 13 will be 
rescinded in its entirety.
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A number of changes have been made 
in the proposal, both as a result of com
ments received and as a result of further 
review by the Agency. Some of the com
ments received recommended substantive 
changes of the regulations. Although 
some of the recommendations might, 
upon further study, appear to be meri
torious, they cannot be adopted as a 
part of the recodification program. 
However, all comments of this nature 
will be preserved and considered in any 
later substantive revision of this part.

Several comments were addressed to 
the disposition of the procedural re
quirements of Part 13. As previously 
indicated, these requirements are pro
posed to be included in Part 21 [New], 
In particular it should be noted that the 
“equivalent level of safety” provisions 
presently contained in § 13.10 are pro
posed to be included in § 21.21 [New].

One comment requested the retention 
of the phrase “as well as aluminum alloy” 
in paragraph (2 ) of the definition of 
“fire resistant”. As indicated in the pre
amble to the NPRM on Part 33 [New], 
the inclusion of this phrase in the Part 
1 [New] definition of “fire resistant” 
makes this definition inconsistent with 
the present definition in CAR Part 3. 
Since there was no intention to make a 
substantive change when the Part 1 
[New] definition was enacted, the Agen
cy feels that the definition in Part 1 
[New] should be restated to be consistent 
with the definition in CAR Part 3.

Comments received questioned the sub
stitution of the phrase “with a propeller 
ordinarily used on a similar engine” in 
place of the phrase “with a representa
tive propeller” whenever a propeller is 
required for an engine test under this 
part. Since the proposed language 
might cause some confusion and might 
appear to be a substantive change, the 
Agency is returning to the phrase “with 
a representative propeller”.

In addition, the phrase “when prac
ticable” has been added to § 33.87(c) (7) 
to make that section consistent with 
§ 33.87(b) (7) and with the present re
quirements of Part 13. The require
ments of § 13.16(a), originally scheduled 
tobeincludedinPart21 [New] have been 
included in § § 33.57 and 33.99.

The amendment to § 13.254 relating 
to 2^  minute power for helicopter tur
bine engines that became effective April 
22,1964 (29 P.R. 5381) has been included 
a* Paragraph (d) of § 33.87 and a defini
tion of “2 y2 minute power” is being added 
to Part 1 [New],

Other minor changes of a technical 
nature have been made. They are not 
substantive and do not impose any bur
den on regulated persons.

The definitions, abbreviations, and 
rules of construction contained in Part 
1 [New] of the Federal Aviation Regula
tions apply to Part 33 [New].

In consideration of the foregoing, § 1.1 
?xTPar  ̂*—Definitions and Abbreviations 
LNew] (14 CFR Part 1 [New]) is' 
amended as follows:

By amending the definition of “fire 
resistant” to read as follows:

“Fire resistant—”
(1) With respect to sheet or struc

tural members, means the capacity to

withstand heat a t least as well as 
aluminum alloy in dimensions appro
priate for the purpose for which they are 
used; and

(2) With respect to fluid-carrying 
lines, other flammable fluid system parts, 
wiring, air ducts, fittings, and powerplant 
controls, means the capacity to perform 
the intended functions under the heat 
and other conditions likely to occur at 
the place concerned.

2. By adding a definition of “30-min
ute power” reading as follows:

“30-minute power”, with respect to hel
icopter turbine engines, means the maxi
mum brake horsepower, developed under 
static conditions a t specified altitudes 
and atmospheric temperatures, under the 
maximum conditions of rotor shaft rota
tional speed and gas temperature, and 
limited in use to periods of not over 30 
minutes as shown on the engine data 
sheet.

3. By adding a definition of “2% min
ute power” reading as follows:

“2 Mi minute power”, with respect to 
helicopter turbine engines, means the 
brake horsepower, developed statically 
in standard atmosphere at sea level, or 
at a specified altitude, for one-engine- 
out operation of multiengine helicopters 
for 2 yz minutes at rotor shaft rotation 
speed and gas temperature established 
for this rating..

In addition, Chapter I of Title 14 is 
amended by adding a Part 33 [New] 
reading as hereinafter set forth.

Effective date. As previously noted, 
this amendment does not contain an 
effective date but will be made effective 
on the same date that Part 21 [New] 
becomes effective.

This amendment is made under the 
authority of sections 313(a), 601, and 
603 of the Federal Aviation Act of 1958 
(49 U.S.C. 1354(a), 1421, and 1423).

Issued in Washington, D.C., on June 
3, 1964.

N. E. H alaby, 
Administrator.

PART 33— AIRWORTHINESS STAND
ARDS; AIRCRAFT ENGINES [NEW]

Subpart A— General
Sec.
33.1 Applicability.
33.3 General.
33.5 Instruction manual.
33.7 Engine operating limitations.

Subpart B— Design and Construction; General
33.11 Applicability.
33.13 Design features.
33.15 Materials.
33.17 Fire prevention.
33.19 Durability.
33.21 Engine cooling.
33.23 Engine mounting attachments.
33.25 Accessory attachments.
33.27 Turbine rotors.
Subpart C— Design and Construction; Reciprocat

ing Aircraft Engines
33.31 Applicability.
33.33 Vibration.
33.35 Fuel and induction system.
33.37 Ignition system.
33.39 Lubrication system.

Subpart D— Block Tests; Reciprocating Aircraft 
Engines

Sec.
33.41 Applicability.
33.43 Vibration test.
33.45 Calibration tests.
33.47 Detonation test.
33.49 Endurance test.
33.51 Operation test.
33.53 Engine component tests.
33.55 Tear down inspection.
33.57 General conduct of block tests.

Subpart E— Design and Construction; Turbine 
Aircraft Engines

33.61 Applicability.
33.63 Vibration.
33.65 Surge characteristics.
33.67 Fuel and induction system.
33.69 Ignition system.
33.71 Lubrication system.
33.73 Power or thrust response.
Subpart F— Block Tests; Turbine Aircraft Engines
33.81 Applicability.
33.83 Vibration test.
33.85 Calibration tests.
33.87 Endurance test.
33.89 Operation test.
33.91 Engine component tests.
33.93 Teardown inspection.
33.95 Engine-propeller systems tests.
33.97 Thrust reversers.
33.99 General conduct of block tests.

Authority: The provisions of this Part 33 
[New] issued under secs. 313(a), 601, 603, 
Federal Aviation Act of 1958; 49 U.S.C. 1354 
(a),1421,1423.

Subpart A— General 
§ 33.1 Applicability.

This part describes airworthiness re- 
quirements-for issuing type certificates, 
supplemental type certificates, and 
changes to those certificates, for aircraft 
engines.
§ 33.3 General.

Each applicant must show that the 
aircraft engine concerned meets the ap
plicable requirements of this part.
§ 33.5  Instruction manual.

Each applicant must prepare and 
make available an approved manual or 
manuals containing instructions for in
stalling, operating, servicing, and main
taining the engine.
§ 33 .7  Engine operating limitations.
1 Engine operating limitations estab
lished by the Administrator are based 
on the engine operating conditions dem
onstrated during the block tests re
quired by this part and include those 
relating to power, speeds, temperature, 
pressures, fuels, and oils which the Ad
ministrator finds necessary for safe 
operation of the engine.
Subpart B— Design and Construction; 

General
§ 33.11 Applicability.

This subpart prescribes the general 
design and construction requirements 
for reciprocating and turbine aircraft 
engines.
§ 33.13 Design features.

The engine may not have design fea
tures that experience has shown to be 
hazardous or unreliable. The suitabil-

m
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ity of each questionable design detail or 
part must be established by tests.
§ 33.15 Materials.

The suitability and durability of the 
materials used in the engine must be 
established on a basis of experience or 
tests. Each material must conform to 
approved specifications to ensure that 
it has the strength and other properties 
assumed in the design data.
§ 33.17 Fire prevention.

(a) The design and construction of the 
engine and the materials used must 
minimize the probability of the occur
rence and spread of fire because of 
structural failure, overheating, or other 
causes.

(b) Each external line or fitting that 
conveys flammable fluids must be at 
least fire resistant. Appropriate design, 
shielding, or routing must minimize the 
probability of a fire hazard, caused by 
the deterioration of flammable fluid car
rying lines, from heat, vibration, or fluid 
pressure.
§ 33.19 Durability.

Engine design and construction must 
minimize the development of an unsafe 
condition of the engine between overhaul 
periods. The design of the compressor 
and turbine rotor cases must provide for 
the containment of damage from rotor 
blade failure.
§ 33.21 Engine cooling.

Engine design and construction must 
provide the necessary cooling under con
ditions in which the airplane is expected 
to operate.
§ 33.23 Engine mounting attachments.

The mounting attachments and struc
ture of the engine must have enough 
strength, when the engine is mounted on 
an aircraft, to withstand the loads aris
ing from the loading conditions pre
scribed in the airworthiness parts of this 
subchapter applicable to the aircraft 
involved.
.§ 33.25 Accessory attachments.

Each accessory drive and mounting a t
tachment must be designed and con
structed so that the engine will operate 
properly with the accessories attached. 
The design of the engine must allow for 
the examination, adjustment or removal 
of each essential engine accessory.
§ 33.27 Turbine rotors.

To minimize the probability of failure 
of turbine rotors—

(a) Turbine rotors must be demon
strated to be of enough strength to with
stand damage inducing factors such as 
those that might result from abnormal 
rotor speeds, temperatures, or vibration; 
and

(b) The design and functioning of 
engine control devices, systems, and in
strumentation must give reasonable as
surance that those engine operating 
limitations that affect turbine rotor 
structural integrity will , not be exceeded 
in service.

Subpart C— Design and Construction;
Reciprocating Aircraft Engines

§ 33.31 Applicability.
This subpart prescribes additional de

sign and construction requirements for 
reciprocating aircraft engines.
§ 33.33 Vibration.

The engine must be designed" and con
structed to function throughout its 
normal operating range of crankshaft 
rotational speeds and engine powers 
without inducing excessive stress in any 
of the engine parts because of vibration 
and without imparting excessive vibra
tion forces to the aircraft structure.
§ 33.35 Fuel and induction system.

(a) The fuel system of the engine 
must be designed and constructed to 
supply an appropriate mixture of fuel 
to the cylinders throughout the complete 
operating range of the engine under all 
flight and atmospheric conditions.

(b) The intake passages of the engine 
through which air or fuel in combination 
with air passes for combustion purposes 
must be designed and constructed to 
minimize the danger of ice accretion in 
those passages. The engine must be de
signed and constructed to permit the use 
of a means for ice prevention.

(c) The type and degree of fuel filter
ing necessary for protection of the engine 
fuel system against foreign particles in 
the fuel must be specified. The appli
cant must show that foreign particles 
passing through the prescribed filtering 
means will not critically impair engine 
fuel system functioning.

(d) Each passage in the induction sys
tem that conducts a mixture of fuel and 
air must be self-draining, to prevent a 
liquid lock in the cylinders, in all atti
tudes that the applicant establishes as 
those the engine can have when the air
craft in which it is installed is in the 
static ground attitude.
§ 33.37 Ignition system.

Each spark ignition engine must have 
a dual ignition system with at least two 
spark plugs for each cylinder and two 
separate electric circuits with separate 
sources of electrical energy, or have an 
ignition system of equivalent in-flight 
reliability.
§ 33.39 Lubrication system.

(a) The lubrication system of the en
gine must be designed and constructed 
so that it will function properly in all 
flight attitudes and atmospheric condi
tions in which the airplane is expected to 
operate. In wet sump engines, this re
quirement must be met when only one- 
half of the maximum lubricant supply is 
in the engine.

(b) The lubrication system of the en
gine must be designed and constructed 
to allow installing a means of cooling 
the lubricant.

(c) The crankcase must be vented to 
the atmosphere to preclude leakage of 
oil from excessive pressure in the crank
case.

Subpart D— Block Tests; Reciprocating 
Aircraft Engines 

§ 33.41 Applicability.
This subpart prescribes the block tests 

and inspections for reciprocating aircraft 
engines.
§ 33.43 Vibration test.

Each engine must undergo a vibration 
survey to investigate crankshaft tor
sional and bending vibration charac
teristics over the operational range of 
crankshift rotational speed and engine 
power normally used in flight (including 
low-power operation), from idling speed 
to either 110 percent of the desired max
imum continuous speed rating, or to 103 
percent of the desired takeoff speed rat
ing, whichever is higher. The survey 
must be conducted with a representative 
propeller. If any critical speed is found 
to be present in the operating range of 
the engine, it must be eliminated through 
design change before making the endur
ance test specified in § 33.49, or the en
durance test must include operation un
der the most adverse vibration condition 
for a long enough period to establish the 
ability of the engine to operate without 
fatigue failure. >
§ 33.45 Calibration tests.

Each engine must be subjected to the 
calibration tests necessary to establish 
its power characteristics and the condi
tions for the endurance test specified in 
§ 33.49. The results of the power char
acteristics calibration tests form the basis 
for establishing the characteristics of the 
engine over its entire operating range 
of crankshift rotational speeds, manifold 
pressures, fuel/air mixture settings, and 
altitudes. Power ratings are based upon 
standard atmospheric conditions.
§ 33.47 Detonation test.

Each engine must be tested to estab
lish that the engine can function with
out detonation throughout its range of 
intended conditions of operation.
§ 33.49 Endurance test.

(a) General. Each engine must be 
subjected to an endurance test (with a 
representative propeller) that includes 
a total of 150 hours of operation and, de
pending upon the type and contemplated 
use of the engine, consists of one of the 
series of runs specified in paragraphs
(b) through (d) of this section, as appli
cable. The runs must be performed in 
the periods and order found appro
priate by the Administrator for the spe
cific engine. During the endurance test 
the engine power and the crankshaft 
rotational speed must be controlled with
in ±  3 percent of the specified values.

(b) Single-speed engines. For engines 
not incorporating a supercharger and 
for those incorporating a single-speed 
supercharger, each applicant must make 
the following runs:

(1) A 30-hour run consisting of alter
nate periods of five minutes at takeon 
power and speed, and five minutes ai 
maximum best economy cruising power 
or maximum recommended cruising 
power.
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(2) A 20-hour run consisting of alter
nate periods of 1l/2 hours a t maximum 
continuous power and speed, and y2,hour 
at 75 percent maximum continuous pow
er and 91 percent maximum continuous 
speed.

(3) A 20-hour run consisting of alter
nate periods of VA hours at maximum 
continuous power and speed, and % hour 
at 70 percent maximum continuous 
power and 89 percent maximum con
tinuous speed.

(4) A 20-hour run consisting of alter
nate periods of 1y2 hours at maximum 
continuous power and speed, and y2 hour 
at 65 percent maximum continuous pow
er and 87 percent maximum continuous 
speed.

(5) A 20-hour run consisting of alter
nate periods of iy2 hours at maximum 
continuous power and speed, and V2 hour 
at 60 percent maximum continuous pow
er and 84.5 percent maximum continuous 
speed.

(6) A 20-hour run consisting of alter
nate periods of V/2 hours at maximum 
continuous power and speed, arid y2 hour 
at 50 percent maximum continuous 
power, and 79.5 percent maximum con
tinuous speed.

(7) A 20-hour run consisting of alter
nate periods of 2 y2 hours a t maximum 
continuous power and speed, and 2l/2 
hours at maximum best economy cruis
ing power or a t maximum recommended 
cruising power.

(c) Two-speed engines. Each engine 
incorporating a two-speed supercharger 
must undergo the following runs:».

(1) A 30-hour run consisting of alter
nate periods in the lower gear ratio of 
five minutes at takeoff power and speed, 
and five minutes at maximum best econ
omy cruising power or at maximum 
recommended cruising power. If a 
takeoff rating is desired in the higher 
gear ratio, 15 hours of the 30-hour run 
must be made in the higher gear ratio 
in alternate periods of five minutes at 
the observed horsepower obtainable with 
the takeoff critical altitude manifold 
pressure and takeoff speed, and five min
utes at 70 percent high ratio maximum 
continuous power and 89 percent high 
ratio maximum continuous speed.

(2) A 15-hour run consisting of alter
nate periods in the lower gear ratio of 
one hour at maximum continuous power 
and speed, and y2 hour a t 75 percent 
maximum continuous power and 91 per
cent maximum continuous speed.

(3) A 15-hour run consisting of alter
nate periods in the lower gear ratio of one 
hour at maximum continuous power and 
speed, and y2 hour at 70 percent maxi
mum continuous power and 89 percent 
maximum continuous speed.

(4) A 30-hour run in the higher gear 
ratio at maximum continuous power and 
speed.

A five-hour run consisting of alter
nate periods of five minutes in each of 
the supercharger gear ratios. The first 
nve minutes of the test must be made at
ormai rated speed in the higher gear 

ratio and the observed horsepower ob-
ainable with 90 percent of the normal 

rated manifold pressure in the higher 
gear ratio under sea level conditions. The 
condition for operation for the alternate

five minutes in the lower gear ratio must 
be that obtained by shifting to the lower 
gear ratio at constant speed.

(6) A 10-hour run consisting of alter
nate periods in the lower gear ratio of 
one hour a t maximum continuous power 
and speed, and one hour at 65 percent 
maximum continuous power and 87 per
cent maximum continuous speed.

(7) A 10-hour run consisting of alter
nate periods in the lower gear ratio of 
one hour at maximum continuous power 
and speed, and one hour a t 60 percent 
maximum continuous power and 84.5 
percent maximum continuous speed.

(8) A 10-hour run consisting of alter
nate periods in the lower gear ratio of 
one hour at maximum continuous power 
and speed, and one hour at 50 percent 
maximum continuous power and 79.5 
percent maximum continuous speed.

(9) A 20-hour run consisting of alter
nate periods in the lower gear ratio of 
two hours at maximum continuous power 
and speed, and two hours at maximum 
best economy cruising power and speed 
or at maximum recommended cruising 
power.

(10) A five-hour run in the lower gear 
ratio at maximum best economy cruising 
power and speed or at maximum recom
mended cruising power and speed.
Where simulated altitude test equip
ment is not, available when operating in 
the higher gear ratio, the runs may be 
made at the observed horsepower ob
tained with the critical altitude manifold 
pressure or specified percentages thereof, 
and the fuel-air mixtures may be ad
justed to be rich enough to suppress 
detonation.

(d) Helicopter engines, To be eligible 
for use on a helicopter each engine must
either comply with § 29___ (present
§ 7.405(a)) or must undergo the follow
ing series of runs:

(1) A 35-hour run consisting of al
ternate periods of 30 minutes each at 
takeoff power and speed, and at maxi
mum continuous power and speed.

(2) A 25-hour run consisting of alter
nate periods of 2 y2 hours each at maxi
mum continuous power and speed, and 
at 70 percent maximum continuous 
power at maximum continuous speed.

(3) A 25-hour run consisting of alter
nate periods of 2 y2 hours each at maxi
mum continuous power and speed, and at 
70 percent maximum continuous power 
at 80 to 90 percent m aximum continuous 
speed.

(4) A 25-hour run consisting of alter
nate periods of 2 y2 hours each at 80 per
cent maximum continuous power at take
off speed, and at 80 percent maximum 
continuous power at 80 to 90 percent 
maximum continuous speed.

(5) A 25-hour run consisting of al
ternate periods of 2l/2 hours each at 80 
percent maximum continuous power at 
takeoff speed, and at either maximum 
continuous power at 110 percent maxi
mum continuous speed or at takeoff 
power at 103 percent takeoff speed, 
whichever results in the greater speed.

(6) A 15-hour run at 105 percent 
maximum continuous power and 105 per
cent maximum continuous speed or at 
full throttle and corresponding speed at 
standard sea level carburetor entrance

pressure, if 105 percent of the maximum 
continuous power is not exceeded.
§ 3 3 .5 1  Operation test.

The operation test must include the 
testing found necessary by the Admin
istrator to demonstrate backfire char
acteristics, starting, idling, acceleration, 
overspeeding, functioning of propeller 
and ignition, and any other operational 
characteristic of the engine. If the en
gine incorporates a multispeed super
charger drive, the design and construc
tion must allow the supercharger to be 
shifted from operation a t the lower speed 
ratio to the higher and the power appro
priate to the manifold pressure and speed 
settings for maximum continuous power 
at the higher supercharger speed ratio 
must be obtainable within five seconds.
§ 33.53 Engine component tests.

(a) For each engine that cannot be 
adequately substantiated by endurance 
testing in accordance with § 33.49, the 
applicant must conduct additional tests 
to establish that components are able to 
function reliably in all normally antici
pated flight and atmospheric conditions.

(b) Temperature limits must be estab
lished for each component that requires 
temperature controlling provisions in the 
aircraft installation to assure satisfac
tory functioning, reliability, and durabil
ity.
§ 33.55 Teardown inspection.

After completing the endurance test 
the engine must be completely disassem
bled and a detailed inspection made of 
each engine part to check for fatigue and 
wear.
§ 33.57 General conduct o f block tests.

(a) The applicant may, in conducting 
the block tests, use separate engines of 
identical design and construction in the 
vibration, calibration, detonation, endur
ance, and operation tests, except that, if 
a separate engine is used for the endur
ance test it must be subjected to a cali
bration check before starting the endur
ance test.

(b) The applicant may service and 
make minor repairs to the engine during 
the block tests. If major repairs or re
placement of parts are necessary during 
the tests or in the teardown inspection, 
the parts in question must be subjected 
to any additional tests the Administrator 
may require. -

(c) Each applicant must furnish all 
testing facilities, including equipment 
and competent personnel, to conduct the 
block tests.

„Subpart E— Design and Construction;
Turbine Aircraft Engines

§ 33.61 Applicability.
This subpart prescribes additional de

sign and construction requirements for 
turbine aircraft engines.
§ 33.63 Vibration.

Each engine must be designed and 
constructed to function throughout its 
normal operating range of rotational 
speeds and engine power without induc
ing excessive stress in any engine part 
because of vibration and without im-
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parting excessive vibration forces to the 
aircraft structure.
§ 33.65  Surge characteristics.

Each engine must be free of detrimen
tal surge throughout its operating range 
in the minimum ambient air temperature 
in which it is to be operated.
§ 33.67 Fuel and induction system.

(a) The fuel system must be designed 
and constructed to supply an appropriate 
mixture of fuel to the combustion cham
ber throughout the complete operating 
range of the engine under all flight and 
atmospheric conditions.

(b) Each intake passage of the engine 
through which air, or fuel in combination 
with air, passes for combustion pürposes, 
must be designed and constructed to 
minimize the danger of ice accretion in 
those passages and to allow for a means 
of ice prevention.

(c) Each engine, with all icing protec- , 
tion systems operating, must be capable 
of operation throughout the flight power 
range without the accumulation of ice on 
the engine components that adversely 
affects engine operation or that causes a 
serious loss of power or thrust in continu
ous maximum and intermittent maxi
mum icing conditions as defined in
§ _______  (present § 4b.i(b) (7) and
(8)) .

(d) The type and degree of fuel filter
ing necessary for protection of the engine 
fuel system against foreign particles in 
the fuel must be specified. The applicant 
must demonstrate that foreign particles 
passing through the specified filtering 
means do not critically impair engine 
fuel system functioning.

(e) If air is bled from the compressor 
for protection of the engine in icing con
ditions, provision must be made for posi
tive indication th^t air is being directed 
to the proper passages.
§ 33.69 Ignition system.

Each engine must be equipped with an 
ignition system for starting the engine 
on the ground and in flight. An electric 
ignition systenf must have at least two 
igniters and two separate secondary elec
tric circuits.
§ 33.71 Lubrication system.

The lubrication system must be de
signed and constructed to function prop
erly in all flight attitudes and atmos
pheric conditions in which the airplane 
is expected to operate.
§ 33.73 Power or thrust response.

The design and construction of the 
engine must enable an increase, under 
static conditions, from flight idle power 
or thrust to 95 percent of takeoff power 
or thrust in not over five féconds.

Subpart F— Block Tests; Turbine 
Aircraft Engines

§ 33.81 Applicability.
This subpart prescribes the block tests 

and inspections for turbine engines. 
Unless otherwise applicable, the con
trolled air extraction must be zero dur
ing all tests.

§ 33.83 Vibration test.
Each engine must undergo a vibration 

survey to investigate the vibration char
acteristics of the engine over the opera
tional range of rotational' speed and 
engine power. If critical vibration is 
found in the operating range of the 
engine, the engine design must be 
changed to eliminate that vibration be
fore making the endurance test specified 
in § 33.87, or the endurance test must 
include operation under the most adverse 
vibration condition for a long enough 
period to establish the ability of the 
engine to operate without fatigue failure.
§ 33.85 Calibration tests.

(a) Each engine must be subjected to - 
those calibration tests necessary to es
tablish its power characteristics and the 
conditions for the endurance test speci
fied § 33.87. The results of the power 
characteristics calibration tests form the 
basis for establishing the characteristics 
of the engine over its entire operating 
range of speeds pressures, temperatures, 
and altitudes. Power ratings are based 
upon standard atmospheric conditions.

(b) Before the endurance test the 
power control must be adjusted to pro
duce the maximum allowable gas tem
peratures and rotor speeds at takeoff op-- 
erating conditions. The adjustment may 
not be changed during the relevant cali
bration tests and the relevant runs of 
the endurance test.
§ 33.87 Endurance test.

(a) General. Each engine must be 
subjected to an endurance test (with a 
representative propelleisif the engine is 
designed to operate with a propeller) 
that must include a total of 150 hours of 
operation, consisting of 25 periods of six 
hours each as specified in either para
graph (b), (c), or (d) of this section. 
The runs must be made in the order 
found appropriate by the Administrator 
for the specific engine. During the en
durance test, the engine power and 
thrust and* the engine rotational speed 
may not be less than 100 percent of the 
specified values, except that substantiat
ing evidence must be submitted if the 
engine parameters are-not controlled 
within this limitation.

(b) Engines other than certain heli
copter engines. For each engine, except 
a helicopter engine for which a rating is 
desired under paragraph (c) or (d) of* 
this section, the applicant must conduct 
the following runs;

(1) Takeoff and idling. One hour of 
alternate five-minute periods at takeoff 
power and thrust and at idling power and i 
thrust. The developed powers and 
thrusts at takeoff and idling conditions 
and their corresponding rotor speed and 
gas temperature conditions must be as 
established by the power control in ac
cordance vjith the schedule established 
by the manufacturer. The applicant 
may, during any one period, manually 
control the rotor speed, power, and 
thrust while taking data to check per
formance. For engines with augmented 
takeoff ratings that involve increases in' 
turbine inlet temperature, rotor speed, 
or shaft power, this period of running 
at takeoff must be at the augmented

rating. For engines with augmented 
takeoff ratings that do not materially 
increase operating severity, the amount 
of running conducted at the augmented 
rating is determined by the Administra
tor. In changing the power setting after 
each period, the power-control lever 
must be moved in the manner prescribed 
in subparagraph (5) of this paragraph.

(2) Maximum continuous and takeoff 
power and thrust. Fifteen periods each 
of 30 minutes duration at maximum con
tinuous power and thrust and 10 periods 
each of 30 muiutes duration at takeoff 
power and thrust.

(3) Maximum continuous power andM 
thrust. One hour and 30 minutes at the * 
maximum continuous power and thrust.

(4) Incremental cruise power and 
thrust. Two hours and 30 minutes at 
the successive power lever positions cor
responding to at least 15 approximately 
equal speed and time increments between 
maximum continuous engine rotational 
speed and ground or minimum idle ro
tational speed. For engines operating at 
constant speed, the thrust and power 
may be varied in place of speed. If 
there is significant peak vibration any
where between ground idle and maxi
mum continuous conditions, the number 
of increments chosen may be changed 
to increase the amount of running made 
while subject to the peak vibrations up to 
not more than 50 percent of the total 
time spent in incremental running.

(5) Acceleration and deceleration 
runs. 30 minutes of accelerations and 
decelerations, consisting of six cycles 
from idling power and thrust to takeoff 
power and thrust and maintained at the 
takeoff power lever position for 30 sec
onds and at the idling power lever posi
tion for approximately four and one-half 
minutes. In complying with this sub- 
paragraph, the power-control lever must 
be moved from one extreme position to 
the other in not more than one second, 
except that, if different regimes of con
trol operations are incorporated necessi
tating scheduling of the power-control 
lever motion in going from one extreme 
position to the other, a longer period of 
time is acceptable, but not more than two 
seconds.

(6) Starts. One hundred starts must 
be made, of which 25 starts must be 
preceded by at least a two-hour engine 
shutdown. There must be at least 10 
false engine starts, pausing for the ap
plicant’s specified minimum fuel drain
age time, before attempting a normal 
start. There must be at least 10 normal 
restarts with not longer than 15 min
utes since Engine shutdown. The re-

' rqaining starts may be made after com
pleting the 150 hours of endurance 
testing.

(7) Maximum temperatures. The 
limiting maximum hot gas and, when 
practicable, oil inlet temperatures must 
be substantiated by operation at these 
limits during all the takeoff and maxi
mum continuous running of the endur
ance test, except where the test periods 
are not longer than five minutes and do 
not always allow stabilization.

(c) Helicopter engines for which a 30- 
minute power rating is desired. For 
each helicopter engine for which a 30- 
minute power rating is desired the ap-
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plicant must conduct the following series 
of tests:

(1) Takeoff and idling. One hour of 
alternate five-minute periods at takeoff 
power and thrust and at idling power 
and thrust. The developed powers and 
thrusts a t takeoff and idling conditions 
and their corresponding rotor speed and 
gas temperature conditions must be as 
established by the power control in ac
cordance with the schedule established 
by the manufacturer. During any one 
period the rotor speed, power, and thrust 
may be controlled manually while tak
ing data to check performance. For en
gines with augmented takeoff ratings 
that involve increases in turbine inlet 
temperature, rotor speed, of shaft power, 
this period of running a t rated takeoff 
power must be at the augmented rating. 
In changing thé power setting aftér each 
period, the power-control lever must be 
moved in the manner prescribed in sub- 
paragraph (5) of this paragraph.

(2) 30-minute power. 30 minutes at 
30-minute power and thrust.

(3) Maximum continuous power and 
thrust. Two hours a t the maximum con
tinuous power and thrust.

(4) Incremental cruise power and 
thrust.' Two hours at the successive 
power-lever positions corresponding with 
not less than 12 approximately equal 
speed and time increments between max
imum continuous engine rotational speed 
and ground or minimum idle rotational 
speed. For engines operating at con
stant speed, the thrust and power may 
be varied in place of speed. If there are 
significant peak vibrations anywhere be
tween ground idle and m aximum con
tinuous conditions, the number of incre
ments chosen must be changed to 
increase the amount of running con
ducted while being subjected to the peak 
vibrations up to not more than 50 per
cent of the total time spent in incre
mental running.

(5) Acceleration and deceleration 
runs. 30 minutes of accelerations and 
decelerations, consisting of six cycles 
from idling power and thrust to takeoff 
Power and thrust and maintained at the 
takeoff power lever position for 30 sec
onds and at the idling power lever posi
tion for approximately 4y2 minutes. In 
complying with this subparagraph, the 
power-control lever must be moved from 
one extreme position to the other in not 
more than one second, except that, if 
different regimes of control operations 
are incorporated, necessitating schedul
ing of the power-control lever motion 
«going from one extreme position to the 
other a longer period of time is accept
able, but not more than two seconds.

(6) Starts. One hundred starts, of 
which 25 starts must be preceded by at 
least a two-hour engine shutdown.
,n®fe must be at least 10 false engine 

siarts, pausing for the applicant’s speci- 
nea minimum fuel drainage time, before 
attempting a normal start. There must 
oe at least 10 normal restarts with not 
onger than 15 minutes since engine 
s utdown. The remaining starts may be 
made after completing the 150 hours of 
endurance testing.

(7) Maximum temperatures. The 
uniting maximum hot gas and, when
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practicable, oil inlet temperatures must 
be substantiated by operation at these 
limits during all the takeoff power, 30- 
minute power, and maximum continuous 
running of the endurance test except 
where the test periods are not longer 
than five minutes and do not allow 
stabilization.

(d) Helicopter engines for which a 2 V2
minute power rating is desired. For 
each helicopter engine for which a 2% 
minute power rating is desired the appli
cant must conduct the following series of 
tests:

(1) One hour of alternate five-
minute periods at takeoff power and 
thrust and at idling power and thrust 
except that, during the third and sixth 
takeoff power periods, only 2% minutes 
need be conducted at takeoff power and 
the remaining 2l/2 minutes must be con
ducted at 2V2 minute power. Hie de
veloped powers and thrusts at takeoff, 
2 y2 minute, and idling conditions and 
their corresponding rotor speed and gas 
temperature conditions must be as estab
lished by the power control in accord
ance with the schedule established by 
the manufacturer. The applicant may, 
during any one period, control manually 
the rotor speed, power, and thrust while 
taking data to check performance. For 
engines with augmented takeoff -ratings 
that involve increases in turbine inlet 
temperature, rotor speed, or shaft power, 
this period of running at rated takeoff 
power must be at the augmented rating. 
In changing the power setting after or 
during each period, the power control 
lever must be moved in the manner pre
scribed in subparagraph (5) of para
graph (c) of this section. ^

(2) The tests required in subpara
graphs (2) through (6) of paragraph (c) 
of this section.

(3) Maximum temperatures. The 
limiting maximum hot gas and oil inlet 
temperatures must be substantiated by 
operation at these limits diming all the 
takeoff, 2 y2 minute power, 30-minute 
power, and maximum continuous run
ning of the endurance test, except where 
the test periods are not longer than five 
minutes and do not allow stabilization.
§ 33.89 Operation test.

The operation test must include all 
testing found necessary by the Adminis
trator to demonstrate starting, idling, 
acceleration, overspeeding, ignition, 
functioning of the propeller (if the en
gine is designed to operate with a pro
peller), and any other operational 
characteristic of the engine.
§ 33.91 Engine component tests.

(a) For those systems that cannot be 
adequately substantiated by endurance 
testing in accordance with the provisions 
of § 33.87, additional tests must be made 
to establish, that components are able 
to function reliably in all normally an
ticipated flight and atmospheric condi
tions.

(b) Temperature limits must be estab
lished for those components that re
quire temperature controlling provisions 
in the aircraft installation to assure sat
isfactory functioning, reliability^ and 
durability.

§ 33.93 Teardown inspection.
After completing the endurance test 

the engine must be completely disassem
bled and a detailed inspection made of 
each engine part to check for fatigue 
and wear. *
§ 33.95 Engine-propeller systems tests.

If the engine is designed to operate 
with a propeller, the following tests 
must be made with a representative 
propeller installed by either including 
the tests in the endurance run or other
wise performing them in a manner ac
ceptable to the Administrator:

(a) Feathering operation: 25 cycles.
(b) Negative torque and thrust system 

operation: 25 cycles from maximum 
continuous power.

(c) Automatic decoupler operation: 25 
cycles from maximum continuous power 
(if repeated decoupling and reCoupling 
in service is the intended function of 
the device).

(d) Reverse thrust operation: 175 
cycles from the flight-idle position to full 
reverse and 25 cycles at maximum con
tinuous power from full forward to full 
reverse thrust. At the end of each cycle 
the propeller must be operated in reverse 
pitch for a period of 30 seconds a t the 
maximum rotational speed and power 
specified by the applicant for reverse 
pitch operation.
§ 33.97 Thrust reversers.

(a) If the engine incorporates a re- 
verser, the endurance calibration, opera
tion, and vibration tests prescribed in 
this subpart must be run with the re- 
verser installed. In complying with this 
section, the power control lever must 
be moved from one extreme position to 
the other in not more than one second 
except, if regimes of control operations 
are incorporated necessitating schedul
ing of the power-control lever motion in 
going from one extreme position to the 
other, a longer period of time is accept
able but not more than three seconds. 
In addition, the test prescribed in para
graph (b) of this section must be made. 
This test may be scheduled as part of 
the endurance run.

(b) 175 reversals must be made from 
flight-idle forward thrust to maximum 
reverse-thrust and 25 reversals must be 
made from maximum forward to maxi
mum reverse thrust. After each reversal, 
the reverser must be operated at full re
verse thrust for a period of one minute, 
except that, in the case of a reverser in
tended for use only as a braking means 
on the ground, the reverser need only be 
operated at full reverse thrust for 30 
seconds.
§ 33.99 General conduct of block tests.
- (a) Each applicant may, in making a 

block test, use separate engines of iden
tical design and construction in the vi
bration, calibration, endurance, and op
eration tests, except that, if a separate 
engine is used for the endurance test 
it must be subjected to a calibration 
check before starting the endurance 
test.

(b) Each applicant may service and 
make minor repairs to the engine during 
the block tests. If major repairs or re
placement of -parts are found necessary
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during the tests or in the teardown in
spection, the parts in question must be 
subjected to any additional tests the 
Administrator finds necessary,

(c) Each applicant must furnish all 
testing facilities, including equipment 
and competent personnel, to conduct the 
block tests.
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[Reg. Docket No. 2095] 
SUBCHAPTER A— CIVIL AIR REGULATIONS
PART 14— AIRCRAFT PROPELLER 

AIRWORTHINESS
SUBCHAPTER C— AIRCRAFT [NEW]

PART 35— AIRWORTHINESS STAND
ARDS; PROPELLERS

Miscellaneous Amendments
This amendment adds Part 35 [New] 

to the Federal Aviation Regulations to

replace the airworthiness requirements 
contained in Part 14 of the Civil Air 
Regulations and is part of the Agency 
recodification program. Part 35 [New] 
was published, as a notice of proposed rule 
making in the F ederal R egister on De
cember 12,1963 (28 F.R. 13460).

During the life of the recodification 
project, Chapter I of Title 14 may con
tain more than one part bearing the 
same number. To differentiate between 
the two, the recodified parts, such as this 
one, will be labeled “ [New]”. The label 
will of course be dropped at the com
pletion of the project as all of the regu
lations will be new.

It should be noted that at this time 
we are not assigning an effective date for 
Part 35 [New]. The procedural require
ments of Part 14 of the Civil Air Regu
lations are proposed to be included in 
Part 21 [New] as published in the F ed
eral R egister on May 27, 1964 (29 F.R. 
7000). Action will be taken later to 
make Part 35 [New] effective on the same 
date that Part 21 [New] is made effec
tive. In addition, at that time Part 14 
will be rescinded in its entirety. x

A number of changes have been made 
in the proposal, both as a result of com
ments received and as a result of further 
review by the Agency. The reference to 
“repair and overhaul” in proposed § 35.3 
[New] has been deleted since these terms 
are included in the term “maintenance” 
as defined in Part 1 [New].

Section 35.11 has been amended to de
lete, as obsolete, the language that 
limited the applicability of the subpart 
to propellers “installed, operated, and 
maintained in accordance with the in
struction manual”. Section 35.21 lias 
been clarified by including the provisions 
of present § 14.103-1. The requirements 
of § 14.16(a), originally scheduled to be 
included in Part 21 [New], have been 
included in § 35.33. In addition, the 
substance of § 14.16(c) has been in
cluded in § 35.5.

Other minor changes of a technical 
nature have been made. They are not 
substantive and do not impose any bur
den on regulated persons.

The definitions, abbreviations, and 
rules of construction contained in Part 
1 [New] of the Federal Aviation Regula
tions apply to Part 35 [New]. ■

This amendment is made under the 
authority of sections 313(a) , 601, and 
603 of the Federal Aviation Act of 1958 
(49 U.S.C. 1354(a), 1421, and 1423).

In consideration of the foregoing 
Chapter I of Title 14 is amended by add
ing a Part 35 [New] reading as herein
after set forth,

Effective date. As previously noted 
this amendment does not contain an ef
fective date but will be made effective on 
the same date that Part 21 [New] be
comes effective.

Issued in Washington, D.C., on June 
3,1964.

N. E .H alaby,
Administrator.

PART 35— AIRWORTHINESS STAND
ARDS; PROPELLERS iNEW]

Subpart A— General.
Sec.
35.1 Applicability.
35.3 Instruction manual.
35.5 Propeller operating limitations.

Subpart B—Design and Construction
35.11 Applicability.
35.13 General.
35.15 Design features.
35.17 Materials.
35.19 Durability.
35.21 Reversible propellers.

35.31
SubpartC— Tests and Inspections 

Applicability.
35.33 General.
35.35 Centrifugal load test.
35.37 Vibration test.
35:39 Endurance test.
35.41 Functional test.
35.43 Special tests.
35.45 Teardown inspection.
35.47 PropeUer adjustments and parts re-

placements.
Authority: The provisions of this Part 35

[New] issued under secs. 313(a), 601, 603,
Federal Aviation Act of 1958; 49 U.S.C. 1354 
( a ) ,1421,1423.

Subpart A— General
§ 35.1 Applicability.

This part prescribes airworthiness re
quirements for issuing type certificates, 
supplemental t y p e  certificates, and 
changes to those certificates, for propel
lers.
§ 35.3 Instruction manual.

Each applicant must prepare and make 
available an approved manual or manuals 
containing instructions for installing, op
erating, servicing, and maintaining the 
propeller.
§ 35.5 Propeller operating limitations.

Propeller operating limitations estab
lished by the Administrator are based on 
the propeller operating conditions dem
onstrated during the tests required by 
this part.
Subpart B— Design and Construction
§ 3 5 .1 1  Applicability.

This subpart prescribes the design and 
construction requirements for propellers.

_§ 35.13 General.
Each applicant must show that the pro

peller concerned meets the design and 
construction requirements of this sub
part.
§ 35.15 Design features.

The propeller may not have design fea
tures that experience has shown to be 
hazardous or unreliable. The suitability 
of each questionable design detail or part 
must be established by tests.
§ 35.17 Materials.

The suitability and durability °f 
materials used in the propeller must o 
established, on a basis of experience or 
tests. Each material must conform to 
approved specifications to ensure that i 
has the strength and other propertie 
assumed in the desisrn data.
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